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1. Izvestiya Acsdemii Neuk 5SSR, Otdelsniye Khimishsmit Nack, Juiy-Augus’ 1273, d
No 4, Page 587,

2."Tn ordar 4o ipveatigats radio.cbive isotopes it is neceszary i most
-cases 15 prepare & pure clemisel substance wuich zontsins in its mele-. Y
cwies radicactive sioms. Mary sick eeientific rasearch prejects have ‘
been done; however, it 2a3h cuse »ure chemical sudbsisaces contiinirg
several miiligrams of « hignly -aidlosctive sutataance were availabis,
The prospeat of dealing witk a uicroquantity of redicactive subgtep e
was of great intsrest i scisatists working iz that field,

"

b."It microsynthesis of compourds possessing radivective atoms, a 1itnium- 4@{ 25X1

-slumimm hydride car bte cf graat value because of Yis great gubstitute F

quelities. Lithium-sluminum hydride of late ie mve frequentiy appl!c: o

in chemical synthesis sinee 1+ 1s & =ost suitabls substitute compouud,

A molecule of lituium-aluminum aravide contatins comparatively large

amounts of bydrogen. Becauase of this ford 4t secares very effective

sutstitute guelities in adiiiiop e cruparatively wminor lusses of the

said reagentg, '
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c. "..major reaction based on substitution where lithium-aluminum hydride

d.

e,
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.1g used can be carried out with a very good yield ~- at room tempersture.

There are no by-products in this reesction. From reactions based on sub..
stituticn of 1ithiwn-~aluminum hydride with aldehydes, ketoneys, _omposed
ethers, carbonic acids, acid anhydrates, and lectones (zvuvazning in their
molecules radioactive elements ) corresponding alcohols can be obtained.,

"When lithium hydride containing a radicsctive atom is prepared and suc~
-Jected to the synthesis as a lithium-aluminum hydride it may be used

effectively as a substitute in order to cbtsin tritium, It is pcssible,
of course, to combine both variants sirultaneously. Lithium-aluminum
hydride was used in cur work as a substitute ii' order to obtain the
substances containing a radio active carton, ¢X,"

Experiment.s

LOTiv:

(1) Synthesis of 1ithiur-sluminum hydr . 2.

(8)"This synthesis is -arried out in diethyl ether of diethylglycel,
. .Dietbyl ether of diethyliglycol is prepared sccording to reection:
CLCH. OCH5CT5CL +2C0.H-0KF — CoHg OGHLCB50CHACEAOCHH- - 2HCT..
(HCLBiHleiOH—a}EsO +KCL7.5 E HQ( BETETR
450 grams of kelium hydrcwide is dissolved in 900 milliliters of
ethyl aleohol {190 precf). To %his soluytion 350 grams of PP
dichlorine diethyl ether 1a addsd (a two-liter flask is nsed),

(2)" ?P dichlorine diethyl ether may be obtained as follows:

(a)" 2CHy = CHp—+ CLp0 =) CLCERCB0CHRCHACL
The mixture of ethyl aleohcl, kalium hydroxide and PP dichlorine
diethyl ether is heated under raflex for a 24 hour period. It
is admitted that st the very beginning reaction is vigorous with
the alcohol beiling intensely, For this reason a large beaker
contalning cold water shoald be used to coul the flask., After
the reaction is uvompleted a solid substance is separated from
the liquid vith a Buchner funnel and glass filter. Part of the
1iquid was distilled st a boiling peint cf 185° centigrede to
189° centigrade. The aiethyl ether of diethyleneglycol was
dried with metallic sodium for 24 hours and was then redistilled.
As 8 result of this synthesis 125 grams of diethyl ether of di-
ethyleneglycol was cbtained (31 percent yield as compared with
the theoretical yield), Boiling point of the ether was 187° C;
d 15/15 0.9150; n 20/0 1.k1k.

(b)"Lithium hydride which has to be used for the synthesis should
contain at least 80 percent of a radicactive product. (The
lithium hydride which we used in our work vas produced in our
local plant.) Prior to using lithium hydride for the reaction

. 1t was decomposed by water: .
LiK +Hz0 —)LiOH + Hp

(c)"A welghted quantity of lithium hydride was placed in a tlask
eqipped with a separation furnel and a mercury manometer (pres-
sure meter), Results of the reaction were determined by the
pressure of hydrogen and its quantity. According %o the reec-
tion one milligraa of lithiwm hydride releases 2.8 milliliters
of hydrogen under normal ccnditions.

(d)"The tabie below (NI) shows the results of the analysis of radio.-
active substance in lithium hydride.
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Quantity cf Vclume of Hydrogen Coutent of
Experiments| Lithium Hydride | Under Normal Conditions Radio Active
Substance

1 72.C milligrams 168 miliiliters 935k

2 The8 pilligrams 19% williiiters 93%

3 62.4 m1111gvama 157 m1llsiliters 90%

4 51.C milligrams: 139 miliiliters 95%

(e)"Befcre beglonirg the: synthenis ee poopered a sceralled 'infecticr?,

As the above analysis shoys. the average contert of radinadidww
substance of plant masufusbos wh. 97 reraant. This was comple
satisfactory for our work, Alupinum chleorfds wsed was fre shly sl

limed [aic/.

1]

-This was done as follows: We pus Q.5 grams of pulverized I ithicx
hydride in a test tube. To this we added two miliitibers-of di-
ethyl ether of diethylsmegiye~l, To %thege ingredfants, whizh . ve
stirred sloviy and conwbantly, we added 0S5 grams of alumipim
chloride in 3 milliiitems of the same ether, Lithimmeslurirum
hydride was prodused ac:ordirg to the reactieon:

4 LiB +AlC1 x;m:g,nmegk + 3Lty
8.9 grams of lithium yiride privarized (#200) wers poured into

flask aumber 2, The infected ether /mentioned sbive/ in flask
number 1 was poursd into flask mumber 2, Inbe this we pouraed
very slowly 2.9 grams of aluminum chloride dizaoived in 50 mitli-
liters of diethyl etber «f die*ayleneglycol. In order to cttain
the best results of reactior i% ie advisable to wait for five cr
six heurs. The sclubicn of 1ihiug-aluminum hydride in ether <en
be separated from li‘higa bydride which didn‘t take yart ip the
reaction ~- the same spplicd to eluminmm chloride (by menas of
separator funrvels). The cupcentrstica of 1ithiwr-aluminum hydrids:
in ether was determined by water trestment. The parity of lithium
aluminum hydride was determirned by the saws means. In both razes
several ailligrams of litkiux-alumirum hydride were placed inic 4
flask of known volum= spd the temperature increased. This irdi-
cated the concentration cf thes soluticn, The reactipon with wvater
was as follows:

LIALE), + 48,0 —) L1 (0B} -+ AL(0H), * 48,
According to this reaciion 2.4 miililiters of hydrogen under rormsl
condivions corrsspouds te 1 miiligwsm of litheum-alumlnum hydrida,

(3) Synthesis of Radicact:ve Methyi Aicahnl

(2)"This syntheeis was based on lithium~siuminum hydride's affininy %o

-the substitution of carbon dloride for the methyl alsobol. Aa a
rav material for synthesiz of md{rga;:fr..tve methyl alc:-holl:|usad
radioactive bar:um carbonate (BaC™ 03}, The initial vesearsh won
cerned with methcds of synthesis was perfarmed with regulsr raw
mterials [uot radiomotive/. Bynkheais of meihyl aicohol from
carbon dioxide wvas dore vith vacuum glass equipment.

(b)"The 50 milliliter soluticz of 0.3% lithium-aluminum hydride in

.Giethyl ether of diethylaneglyccl wms peized into a reaction flask.
To the generator, carben dicxide. C.5 grams of barium cartonate
{Bacl 3} vas added 0.5 mil1il . =rx ¢f Cu, then a funnel vas filled
vith chemiraliy pure swlfuric w (3. Alr was first pumped frcm the
generater of carbop Aloxide, then izem the reaction [lask. By
pouring drops of sulfurics acid from the funmel to the generator

CONF1DENTIAL
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radiomctive carbon dioxide was rcleased. The reaction was as
folloyﬁ(:)- :
BACL%03 +H550y — 3 BASOY +Hp0 T cl¥o,

(c)"Radio active carbon dicxide uffer passing “he calcium chloride
.tube filled up the entire se%. When the set was filled with
radiocactive carton dioxide s stirrer was used., Decrease in
bressure was noted IZmmediately which showed the beginning of
the reaction:

bC#*0y 3 LIALRY —LIAL(CCSE3), + 2L1ALO,
The above reacticm was carrisd cut et a rocm temperature of 20°
centigrade, The total vclme of the reaction set used was 500
miliililers. The pressura dropped to 90 millimeters of mercury.

(d)"According to Mendel#yeev's equaticn it was easy Lo determine how
many molecules of sarhon tcok part iz the reaction. This equation

is as follows: PV KR ot
N_PY _ ? 500 = 0.00:3 moiscuwles
RT = 6,2- 10k.23 :
(e¢)"As & result of the . .g-ion radicactive carbon dioxide was som-

.pletely substitut- .. A negligible quantity of remaining radic-
active gas was drziced futo a trap.

(£)"The seperstion of radioa~tive methyl alcchel was completed m-zord-
ing to the principle of subsiituficn by the radioastiv mzbhyxyvl
group of lithium~aluminum hydride of an inaztive mstboxy) o mpiex
of methyl aleobol: '

LIAL(OC*H.) <4 CH,OF —> LiAL(OCH, )), + kc*3or1
In order to accomplilb this, 50 miﬁikiters of methyl alechol were
poured into the rewction f£lask witk a separatcr funnel, This
mixture was stirred for six howrs by using aa induction device.
When methyl alcohcl was introduced to the mimture {in addition ~o
the exchange reacticn)} ancther reaction took place between methyl
alcohol and the lithiwm~sluminum hydride which didm't take part
in the original reasz%ion. Tais reaction was s follaews:
LiALHh—\— 4CH O ~—>LiAL(OCR,) yt lmg
Becanse of this reacticn it wia pecessary,to stop the addition of
methyl aleohol, to zocl down the reacting mixture with liguid
aitrogen, and to pump ou’ genersted hydrogemn.

(8)"The contents of the reactor flask were then trunsferred to the
.distilled flask and *sdicastive methyl alcchol was separated frem
diethyl ether of diethyleneglyccl. The big difference in the
boiling points of these two compounds permitted complete separa-
tion and very satisfactory results. test of radioactive
a-,t‘.:i'l alcohol was Qetermined vith Ba 03. The radioastivity of

03 was checked.”

2., Analysis and commer+

a. In the second and third.ehnptera G I Felisyw subnits details relative

b.

to synthesis of methyl icdide and ethyl alcohol; botk compounds possess-
ing vadiomctive carbon tracer. A2 raw matorisls for synthesis of radic-
active methyl alaoaol Pelitov used red phosphorous and crystallic iodine
according to the eguation:

3C1%E308 4~ P13 — 3C1NE,T 4 (0H) 4
Rav materials used for synthesis of radicective ethyl alcohol were:
radioactive methyl iodide and paraformmldehyde. The folicrwing resctions

#carbon tracer
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shpw how Felisow synthesized radicsctive ethyli‘ . (Radicactive

C™" belongs to the metdxy group C'ls)o .
b 1 . ol Moy
cia,1 + Mg —> ¢ '*331431, c “335151 +Ecno-»c1"113

Y =

SOHMRT ;
e, CH 0MgT + Hpo ——701"11303205*- MgI(OH) o

Final synthesis of the ethyl alcohol with radiosctive carbon in

hydroxy group was accomplished by substitution of radicactive ethyl-

aceti~ ether and lithium hydride. . The first step comsisted in the
preg cution of radiocactive barium acetate:

resthoy 50 oMopop g ﬂ’aac%cl“oongx E’(’%?
{ci,¢M00) (ct £ M00)oma,H5 0B _Ezsﬂ'gcu3c1"oocg52cagc*ooczu 5+
LiALH)~> LiALH) + T4AL(CH, C*0), L1AL(CH, C#E,0) y, “+ CH 5CH, O —
LiAL(CB;CHz0)), ~+ CH C*H 0H
The significance of this work is that Felisow synthesized originnlly;:
(1) Lithium-sluminum hydride in diethyl ether of diethyleneglycol.

(2) Micrcs:;r.thesig and separation of radicactive methyl alcchol
containing C** (carbon tracer).

(3) Ethyl alcohol radioactive with carbon tracer inmethoxy group.

(&) Microsynthesis of aceto-ethyl ether with carbon tracer from
barium acetate.

(5) Microsynthesis of radiosctive ethyl alcohol containing carbon
tracer in hydroxyl group.

(6) Synthesis of two 1sotopes of isomer acetaldehyde,

The paper ie written in clear and simple form, Each step is a
logical one iu the field of chemistry. The author claims to have
obtained radiosctive subsiences as described above, but the intere
esting feature ie hiz claim to have a control of carbon tracer in
8 group and in such quantities as desired,

It appears that this research was conducted on & purely acedemic
basis with no preconceived conclusion in aind,

From the methodology pursued in the above research,

top Soviet chemists have a good knovledge of radiocsctive materials.

They claim that the work completed was ariginal g

> 8 Ve op gh
feel that their secord

personnel as is £ U Spenvicia ! lauds
with adequate eguipment could carry. ) L 35ttle Adfficulty,

eliinow saa. il
€aged in this experiment, have utilised foreign se )
article does, hovever, suggest origioal work and repulta.

- and o

g

-

*carvon tracer CONPIDRINTIAL
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